We present OGLE-III Photometric Maps of the Small Magellanic Cloud. They contain precise, calibrated VI photometry of about 6.2 million stars from 41 OGLE-III fields in the SMC observed regularly in the years 2001-2008 and covering about 14 square degrees in the sky. Also precise astrometry of these objects is provided. One of the fields, SMC140, is centered on the 47 Tucanae Galactic globular cluster providing unique data on this object.
Introduction
One of the very important results of the second phase of the Optical Gravitational Lensing Experiment (OGLE-II) -long term, large scale photometric survey -was the publication of the OGLE Photometric Maps of Dense Stellar Regions observed regularly in the course of the project. The maps contain calibrated BVI or VI photometry and precise astrometry of millions of stars from astrophysically so important objects like the Large and Small Magellanic Clouds and Galactic Center (Udalski et al. 1998 (Udalski et al. , 2000 (Udalski et al. , 2002 .
OGLE maps are a very important source of astrophysical information and were widely used by astronomers to many projects (e.g., Evans et al. 2005 , Coe et al. 2005 , Chiosi and Vallenari 2007 , Haberl, Eger and Pietsch 2008 . The maps constitute also a huge set of secondary photometric standards and can be used for calibrating photometry.
The OGLE-II maps cover mostly the central parts of the Magellanic Clouds and about 10 square degrees of the Galactic bulge. Large upgrade of the OGLE project to OGLE-III phase in 2001 enabled regular coverage of much larger area in the sky. After several years of regular monitoring of OGLE-III targets the collected images were finally reprocessed to derive the final photometry (Udalski et al. 2008a) . This enabled construction of new version of the maps based on OGLE-III observations. Recently the first part of the new OGLE-III map set -the maps of the Large Magellanic Cloud -has been released (Udalski et al. 2008b ).
This paper is the next of this series. We present here new OGLE-III photometric maps of the Small Magellanic Cloud. The new maps constitute a significant extension to the OGLE-II maps of the SMC as they cover much larger area and contain many more objects. Additionally they also include the region of the very important Galactic globular cluster -47 Tuc.
The maps are available to the astrophysical community from the OGLE Internet archive.
Observational Data
Observational data presented in this paper were collected during the OGLE-III phase between June 2001 and January 2008. 1.3-m Warsaw Telescope at Las Campanas Observatory, Chile, operated by the Carnegie Institution of Washington, equipped with the eight chip mosaic camera (Udalski 2003) was used. One image covers approximately 35 × 35 arcmins on the sky with the scale of 0.26 arcsec/pixel.
Observations were carried out in V-and I-band filters closely resembling the standard bands. One should be however aware, that the OGLE glass I-band filter approximates well the standard one for V − I < 3 mag colors. For very red objects the transformation to the standard band is less precise. The vast majority of observations were obtained through the I-band filter. Typically several hundred images for each field were collected in this band and about 40-50 in the V-band. The exposure time was 180 and 240 seconds for the I-and V-band, respectively.
To obtain precise photometry in the dense regions of the SMC, observations were conducted only in good seeing (less than 1. ′′ 8) and transparency conditions. The median seeing of the I-band images of the SMC collected during OGLE-III is equal to 1. ′′ 2. Table 1 lists all the SMC fields observed during OGLE-III phase as well as the equatorial coordinates of their centers and number of stars detected in the I-band. Fig. 1 presents an image of the SMC folded from images taken by the ASAS survey program (Pojmański 1997) with contours of the OGLE-III fields. The area of the sky covered by OGLE-III observations reaches 14 square degrees.
Photometric Maps of the SMC
Detailed description of the construction of the OGLE-III maps was presented by Udalski et al. (2008b) . The procedure for the SMC maps was identical as in the case of the LMC. We only recall here that the maps contain the mean photometry of all detected stellar objects. The mean photometry was obtained for all objects with minimum 4 and 6 observations in the V-and I-band, respectively by averaging all observations after removing 5σ deviating points. Table 2 lists as an example the first 25 entries from the map of the SMC100.1 subfield. The columns contain: (1) ID number; (2,3) equatorial coordinates J2000.0; (4,5) X ,Y pixel coordinates in the I-band reference image; (6,7,8) photometry: V, V − I , I; (9,10,11) number of points for average magnitude, number of 5σ removed points, σ of magnitude for V-band; (12, 13, 14) same as (9,10,11) for the I-band. 9.999 or 99.999 markers mean "no data". −1 in column (9) indicates multiple V-band cross-identification (the average magnitude is the mean of the merged datasets).
The full set of the OGLE-III Photometric Maps of the SMC is available from the OGLE Internet archive (see Section 5).
Discussion
The new OGLE-III Photometric Maps of the SMC contain data for about 6.2 million stars located in 41 OGLE-III fields. The maps are significant extension to the OGLE-II maps of this galaxy (Udalski et al. 1998 ) that covered mostly the central bar. Therefore they are much better tool for studying properties of the SMC.
Typical accuracy of the OGLE-III Photometric Maps is presented in Figs. 2 and 3 where standard deviation of magnitudes as a function of magnitude in the V-and I-band is plotted. The plots are shown for the most dense central subfield SMC100.2 and empty subfield SMC138.2 located at the outskirts of this galaxy.
Completeness of the photometry can be assessed from the histograms presented in Figs. 4 and 5 for the same two subfields. It reaches I ≈ 21 mag and V ≈ 21.5 mag and, as expected, the photometry is deeper and more complete for less crowded fields.
A. A.
T a b l e 2 OGLE-III Photometric Map of the SMC100.2 subfield. Figs. 6-8 present, as an example of direct application of the OGLE-III maps, color-magnitude diagrams (CMDs) constructed for a few selected subfields from different parts of the SMC. They include the central bar field, as well as less dense regions of this galaxy from both sides of the bar. It is believed that the SMC has a considerable depth along the line of sight. This can indeed be easily noted comparing position of the red clump in the fields located on the opposite sides of the SMC bar (Figs. 7 and 8) .
The SMC140 field is of particular interest. It was centered on the Galactic globular cluster 47 Tuc and covers practically the whole cluster. Fig. 9 presents spectacular CMD the outer regions of 47 Tuc (subfield SMC140.1) superimposed on the CMD of the SMC background stars while Fig. 10 -the CMD of the central parts of 47 Tuc (subfield SMC140.2). Very precise, unique and precisely calibrated photometry of 47 Tuc can be used for many scientific projects related to this cluster.
It should be noted, however, that the standard OGLE-III data pipeline is not optimized for the extremely dense central regions of the cluster with high stellar gradients. Therefore the presented photometry in the very central core regions of 47 Tuc is less complete than could be achieved with optimized procedures. We plan to rereduce the collected OGLE-III 47 Tuc images with the optimized software to obtain the photometry as complete as possible in the core of this cluster.
It is worth noting that OGLE-III maps also contain photometry of many other stellar clusters located in the SMC.
Data Availability
The OGLE-III Photometric Maps of the SMC are available to the astronomical community from the OGLE Internet Archive:
http://ogle.astrouw.edu.pl ftp://ftp.astrouw.edu.pl/ogle3/maps/smc/ Beside tables with photometric data and astrometry for each of the subfields also the I-band reference images are included. Usage of the data is allowed under the proper acknowledgment to the OGLE project.
